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A MOLD TOOL AND METHOD FOR FORMING A TRIM COVERED 
FOAM SUBSTRATE OF A SEAT ASSEMBLY 

BACKGROUND OF THE INVENTION 
5 1) Field of the Invention 

The subject invention relates to a mold tool for forming a trim covered foam 
substrate of a seat assembly. 

2) Detailed Description of the Related Art 

10 A vehicle seat is typically formed from a molded urethane foam substrate that is 

surrounded by a decorative trim cover. The manufacturing method includes securing the 
cover to an upper cast of a mold tool and spraying liquid urethane foam into a lower cast 
of a mold tool. The cover includes a skirt that protrudes through a split line between the 
first cast and the second cast when the two casts are in mating engagement. The split line, 

15 and heat generated in the mold tool by heating lines, and by the exothermic urethane 
crosslinking reaction, disfigure the portion of the trim cover within the split line. The 
trim cover must be restored by the supplementary step of steaming the cover. However, 
often the cover can not be restored, particularly for less expensive, lower quality covers. 

20 Therefore, it is desirable to provide a mold tool and method that does not cause 

disfiguring damage to the trim cover and will improve manufacturing cycle time and 
enable the use of less expensive, lower quality covers. 

SUMMARY OF THE INVENTION 

25 The subject invention relates to a mold tool for forming a trim covered foam 

substrate of a seat assembly. The mold tool comprises an upper mold cast defining an 
upper mold surface and a lower mold cast defining a lower mold surface. A split line is 
defined adjacent to the upper and lower mold surfaces between the upper mold cast and 
the lower mold cast when the mold casts are in facing mating engagement forming a 

1 
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mold cavity therebetween. A plurality of heat lines extend through at least one of the 
upper and lower mold casts adjacent the respective upper and lower mold surfaces for 
heating the mold cavity. A cooling line extends through at least one of the upper and 
lower mold casts adjacent the split line for cooling the split line of the mold tool. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Advantages of the present invention will be readily appreciated as the same 
becomes better understood by reference to the following detailed description when 
considered in connection with the accompanying drawings wherein: 
1 0 Figure 1 is a perspective view of a vehicle seat; 

Figure 2 is a cross-sectional view of a vehicle seat mold tool having an upper cast 
and a lower cast; and 

Figure 3 is a perspective view of the lower cast of the mold tool. 

1 5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to the Figures, wherein like numerals indicate like or corresponding 
parts throughout the several views, a vehicle seat is generally shown at 10 in Figure 1. 
The vehicle seat 10 includes a seat back 1 1 and a seat cushion 13, which are typically 
formed from a molded urethane foam substrate 12 that is surrounded by a decorative trim 

20 cover 14. The trim cover 14 may comprise a woven fabric, a non-woven fabric, leather, 
vinyl, or a combination thereof. 

Referring to Figures 2 and 3, the method for manufacturing the vehicle seat 10 
includes a clam style mold tool 1 6 having an upper cast 1 8 defining an upper mold 
surface 19 and a lower cast 20 defining a lower mold surface 21. When in mating 

25 engagement, the upper cast 18 and the lower cast 20 form a cavity 22 therebetween 
wherein the urethane molding takes place. 

A mold release agent, as is commonly known to one skilled in the art, is sprayed 
into the cavity 22 and onto the lower mold surface 21 prior to introducing liquid urethane 
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into the cavity 22 for preventing the urethane from sticking to the lower mold surface 21 
of the mold tool 16 as it cures. Subsequent to applying the mold release agent, the trim 
cover 14 is placed into the open mold 10 either by affixing the cover 14 to the upper cast 
1 8 via a fastener, by vacuum pressure, or by laying the trim cover 14 into the lower cast 
5 20. The trim cover 14 includes a thermally activated adhesive, as known to one skilled 
in the art, for affixing the cover 14 to the urethane substrate 12. Additionally, the mold 
release agent is often thermally activated. There are a plurality of heat lines 24 running 
through the mold tool 16 adjacent the upper 19 and lower 21 mold surfaces of the cavity 
22 for providing heat to the cavity 22. The urethane cross-linking reaction is an 
10 exothermic reaction, which also provides heat to the mold tool 16. 

As best shown in Figures 2 and 3, the trim cover 14 includes a skirt 26 defined 
by a portion of the outer periphery of the cover 14 that extends out of the cavity 22 when 
the upper and lower casts 18,20 are in mating engagement. The outer periphery of the 
upper 1 9 and lower 2 1 mold surfaces of the upper 1 8 and lower 20 casts define a split line 
15 28 when in mating engagement having the skirt 26 of the trim cover 14 disposed 
therebetween. The split line 28 is generally 7 mm wide. 

After the molding process, the upper cast 18 is removed. The skirt 26 is then 
wrapped around the cured urethane substrate 12 and affixed to a back surface thereof. 
The cover 14 may include a textured outer surface, such as a flocking surface, which may 
20 become disfigured by the split line 28 leaving a depression in the cover 14. Due to the 
heat generated in the mold 10 from the exothermic reaction of the urethane and from the 
heat lines 24, the depression may become a permanent disfigurement in the trim cover 
14. Thus, an additional manufacturing step of steaming the cover 14 is required to restore 
the flocking. However, less expensive, lower quality covers 14 remain disfigured, even 
25 after the steaming step, reducing the feasibility of using these types of covers 14. 

The subject invention, therefore, includes a cooling line 30 in the lower cast 20 
adjacent the split line 28 for cooling the split line 28 and preventing the skirt 26 of the 
trim cover 14 disposed therein from being heated. The absence of heat at the split line 28 
eliminates any amount of disfigurement to the outer surface of the trim cover 14 and 
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eliminates the need for the step of steaming the cover for restoring proper texture. 
Additionally, cooling the split line 28 reduces disfigurement to the less expensive, lower 
quality covers 14 allowing for increased usage of these covers. An additional cooling line 
30 can be placed in the upper cast 18 adjacent the split line 28 for providing further 
5 cooling as shown in Figure 2. The cooling lines 30 are generally 15 mm from the split 
line and lower the temperature of the split line 28 by approximately 10 °C from the 
overall mold 1 0 temperature. 

Accordingly, the method for manufacturing the vehicle seat 10 includes the first 
10 step of spraying a mold release agent into the mold tool cavity 22 and onto the lower 
mold surface 21. The second step includes securing the trim cover 14 onto the upper cast 
with hook and loop fasteners, clamps, vacuum pressure, or an equivalent. The third step 
is spraying liquid urethane into the cavity 22. The fourth step includes moving the upper 
cast 18 into mating engagement with the lower cast 20 such that a the skirt portion 26 of 

1 5 the trim cover 14 is secured therebetween in the area defined as the split line 28. The fifth 
step is simultaneously cooling the split line 28 between the upper and lower casts 18,20 
through the cooling line 30 and heating the upper and lower casts 18,20 through the heat 
lines 24. The trim cover 14 is bonded to the urethane substrate 12 and then the sixth step 
is removing the cured trim covered urethane foam substrate 12 from the cavity 22. 

20 The cooling of the split line 28 is preferably accomplished by circulating cooling 

fluid, such as cool water, through the cooling line 30 in the upper 18 and/or lower 20 
mold cast. The cooling could also be accomplished by other means such as cool air. The 
heating of the mold tool 16 is preferably and typically accomplished by circulating heated 
fluid, such as hot water, hot air, or steam, through the heat lines 24 in the mold casts 18, 

25 20. 

The invention has been described in an illustrative manner, and it is to be 
understood that the terminology which has been used is intended to be in the nature of 
words of description rather than of limitation. 

Many modifications and variations of the present invention are possible in light 
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of the above teachings. It is, therefore, to be understood that the invention may be 
practiced otherwise than as specifically described. 
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What is claimed is: 

1 . A mold tool for forming a trim covered foam substrate of a seat assembly 
comprising: 

5 an upper mold cast defining an upper mold surface; 

a lower mold cast defining a lower mold surface; 

a split line defined adjacent to said upper and lower mold surfaces between said 
upper mold cast and said lower mold cast when said mold casts are in facing mating 
engagement forming a mold cavity therebetween; 
10 a plurality of heat lines extending through at least one of said upper and lower 

mold casts adjacent said respective upper and lower mold surfaces for heating said mold 
cavity; and 

a cooling line extending through at least one of said upper and lower mold casts 
adjacent said split line for cooling said split line of said mold tool. 

15 

2. A method of forming a trim covered foam substrate of a seat assembly 
comprising the steps of: 

providing an mold tool having an upper mold cast defining an upper mold surface 
and a lower mold cast defining a lower mold surface; 
20 securing a trim cover onto the upper mold surface; 

spraying urethane foam onto the lower mold surface; 

moving the upper mold cast into facing mating engagement with the lower mold 
cast to define a mold cavity therebetween; 

extending a skirt portion of the trim cover through a split line defined adjacent to 
25 the upper and lower mold surface and between the upper and lower mold cast; 

heating the mold cavity by circulating heated fluid through a plurality of heat 
lines within the upper and lower mold casts adjacent the respective upper and lower mold 
surfaces; 

cooling the split line by circulating cooling fluid through a cooling line within one 

6 

SUBSTITUTE SHEET (RULE 26) 

9/16/06, EAST Version: 2.1.0.14 



WO 01/26883 PCT/CAOO/01161 

of the upper and lower mold cast adjacent the split line; and 

curing the urethane foam to bond the trim cover thereto within the mold cavity. 



SUBSTITUTE SHEET (RULE 26) 

9/16/06, EAST Version: 2.1.0.14 



WO 01/26883 



PCT/CA00/01161 




SUBSTITUTE SHEET (RULE 26) 

9/16/06, EAST Version: 2.1.0.14 



INTERNATIONAL SEARCH REPORT 



Int Nona) Application No 

PCT/CA 00/01161 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 B29C63/02 B29C44/14 B60N2/72 



According 1o International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 B29C B60N 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

WPI Data, PAJ, EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


EP 0 569 846 A (R + S STANZTECHNIK GMBH) 
18 November 1993 (1993-11-18) 
column 8, line 36 -column 9, line 24; 
claims 1,9-18; figure 10 


1,2 


X 


DE 197 54 180 A (ALLIBERT INDUSTRIE) 
18 June 1998 (1998-06-18) 
column 5, line 22 -column 7, line 9; 
figures 1-6 


1,2 


A 


FR 2 381 618 A (COMPAGNIE DES PR0DUITS 

INDUSTRIELS DE L'OUEST (C.P.I.O.)) 

22 September 1978 (1978-09-22) 

page 2, line 15 -page 3, line 2; figures 

1-4B 

-/-- 


1,2 



0 



Further documents are listed in (he continuation of box C. 



ID 



Patent famiiy members are listed In annex. 



0 Special categories of cited documents : 

•A' document defining the general state of the art which is not 
considered to be of particular relevance 
earlier document but published on or after the international 
filing date 

■L" document which may throw doubts on priority claim(s)or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

*0* document referring to an oral disclosure, use, exhibition or 
other means 

'P* document published prior to the International filing date but 
later than the priority date claimed 



'V later document published after the international filing date 
or priority dale and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

'X ( document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document is taken aJone 

'Y' document of particular relevance; I he claimed invention 
cannot be considered to involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 

6 February 2001 


Date of mailing of the International search report \ 

13/02/2001 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rljswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nt. 
Fax (+31-70) 340-3016 


Authorized officer 

Cuny, J-M 



Form PCT/ISA/210 (second sheet) (July 1992) 



page* t of Z 



9/16/06, EAST Version: 2.1.0.14 



INTERNATIONAL SEARCH REPORT 



int tional Application No 

PCT/CA 00/01161 



C(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation of document, with indication .where appropriate, of the relevant passages 



Relevant to claim No. 



PATENT ABSTRACTS OF JAPAN 

vol. 013, no. 204 (M-825), 

15 May 1989 (1989-05-15) 

& JP 01 026413 A (KASAI K0GY0 CO LTD), 

27 January 1989 (1989-01-27) 

abstract; figures 1-4 

FR 2 204 116 A (ETABLISSEMENTS BERTRAND 
FAURE) 17 May 1974 (1974-05-17) 
page 3, line 29 -page 5, line 31; claim 3; 
figures 1-4 



1,2 



1,2 



Form FCT/1SV210 (continuation of aocond shoot) (July 1992) 



page 2 of 2 



9/16/06, EAST Version: 2.1.0.14 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Int. Jonal Application No 

PCT/CA 00/01161 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 0569846 


A 


18-11-1993 


JP 


2569259 B 


08-01-1997 








JP 


6055624 A 


01-03-1994 








US 


5413661 A 


09-05-1995 


DE 19754180 


A 


18-06-1998 


FR 


2757101 A 


19-06-1998 



FR 2381618 A 22-09-1978 



BE 


863064 A 


16-05- 


•1978 


CA 


1083316 A 


12-08- 


•1980 


0E 


2806004 A 


31-08- 


•1978 


DE 


7804164 U 


14-05- 


•1980 


ES 


466558 A 


01-10- 


•1978 


GB 


1596692 A 


26-08- 


•1981 


IT 


1107015 B 


18-11- 


•1985 


PT 


67631 A,B 


01-03- 


•1978 


US 


4174245 A 


13-11- 


•1979 



JP 01026413 A 27-01-1989 NONE 



FR 2204116 


A 


17-05-1974 


BE 


806446 A 


24-04-1974 








DE 


2353020 A 


16-05-1974 








ES 


197071 Y 


16-08-1975 








GB 


1445468 A 


11-08-1976 








IT 


997262 B 


30-12-1975 








JP 


49076653 A 


24-07-1974 








NL 


7314631 A,B 


26-04-1974 








SE 


390478 B 


27-12-1976 








US 


3878277 A 


15-04-1975 



F«m PCT/ISA/2I0 (patent family irrai) (July IMS) 



9/16/06, EAST Version: 2.1.0.14 



